Ouabain binding sites and (Na+,K+)-ATPase activity in rat cardiac hypertrophy. Expression of the neonatal forms.
The adaptation of the myocardium to mechanical overload which results in cardiac hypertrophy involves several membrane functions. The digitalis receptor in sarcolemma vesicles from hypertrophied rat hearts is characterized by binding of [3H]ouabain and ouabain-induced inhibition of (Na+,K+)-ATPase. The results show the existence of two families of ouabain binding sites with apparent dissociation constants (Kd) of 1.8-3.2 X 10(-8) M and 1-8 X 10(-6) M, respectively, which are similar to those found in normal hearts. The presence of the high affinity receptor in hypertrophied rat heart is correlated to a detectable inhibition of the (Na+,K+)-ATPase (IC50 = 1-3 X 10(-8) M). However, the high and low affinity sites in hypertrophied hearts bind and release ouabain at 4-5-fold slower rates than the corresponding sites in normal hearts. These properties are similar to that we observed in newborn rat cardiac preparations. Taken together with the expression of myosin isoforms (Schwartz, K., Lompre, A.M., Bouveret, P., Wisnewsky, C., and Whalen, R.G. (1982) J. Biol. Chem. 23, 14412-14418), our data show that the physiological adaptation of the heart also involves the resurgence of the neonatal forms of the digitalis receptor.